Formyl Peptide Receptor 2 Deficiency Improves Cognition and Attenuates Tau Hyperphosphorylation and Astrogliosis in a Mouse Model of Alzheimer's Disease.
Alzheimer's disease (AD) is characterized by progressive loss of memory and other cognitive functions. Accumulation of amyloid-β (Aβ) and hyperphosphorylated tau are two major neuropathological features of AD. Formyl peptide receptor 2 (FPR2), contributing to innate immunity and inflammation, has been implicated in the uptake and clearance of Aβ. It remains unclear whether FPR2 affects cognition and tau phosphorylation. The effects of FPR2 in cognition and tau phosphorylation were examined using FPR2 knock-out (Fpr2-/-) mice receiving intracerebroventricular (ICV) injection of streptozotocin (STZ). The general behaviors and cognitive functions were evaluated using rotarod, open field test, and Morris water maze test. The alteration in tau hyperphosphorylation and activation of astrocytes were determined by using western blotting and/or immunofluorescence staining. ICV injection of STZ impaired spatial learning and memory of mice in Morris water maze. FPR2 deficiency improved spatial learning and memory of ICV-STZ mice. In the hippocampus and cortex of ICV-STZ mice, a marked increase was observed in tau phosphorylation at Ser199, Thr205, and Ser396 compared with ICV-saline control mice. However, FPR2 deficiency attenuated the hyperphosphorylation of tau at Ser199 and Ser396. In addition, the expression of GFAP was significantly increased in hippocampus and cortex of ICV-STZ mice. FPR2 deletion reduced the increase of GFAP expression induced by ICV injection of STZ. These results indicate that FPR2 deficiency is associate with improved cognition, reduced tau hyperphosphorylation, and activation of astrocytes in the mouse AD model tested. FPR2 may be a potential target in AD prevention and therapy.